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(54) PRODUCTION OF SOOT BASE MATERIAL FOR OPTICAL FIBER 

(57)Abstract: 

PURPOSE: To improve deposition efficiency by depositing soot by a 
multiple pipe burner and an inner annular burner in an initial state and 
growing a soot base material by igniting the outer annular burner when 
the base material grows to a prescribed size. 

CONSTITUTION: Gasoues Ar is blown out of a raw material generator 1 1 
and gaseous SiCI4 is supplied to a quartz glass raw material blow-out 
port 1 at the center of the composite burner 1 1 . Gaseous H2 is than 
passed to the concentrical H2 blow-out port 2 of the multiple pipe 
burner 12, gaseous 02 to the 02 blow-out port 4 and gaseous Ar to 
the Ar blow-out ports 3, 5. Gaseous H2 is passed to the H2 blow-out 
port 6 of the inner annular burner 13 and gaseous 02 to the 02 blow- 
out port 8. The soot is stuck to the outer periphery of a seed rod by 
igniting these burners. The outer annular burner 14 having the H2 
blow-out port 7 and the 02 blow-out port 8 is ignited when the soot 
base material grows to the prescribed outside diameter. The soot base material is grown by gradually 
increasing the flow rates of the gaseous H2 and the gaseous 02. The soot base material for the optical 
fiber having the prescribed outside diameter is thus obtd. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the soot base material for optical fibers. 
[0002] 

[Description of the Prior Art] The so-called outside vapor phase deposition method (OVD law) is in one of the 
approaches which manufactures the soot base material for optical fibers. This approach blows into a flame the quartz- 
glass raw material made to evaporate, by the flame hydrolysis reaction, it makes a soot generate, sprays it on **** 
(usually quartz glass), and grows up a soot base material. 

[0003] Although the outer diameter of a soot base material becomes large by this approach as the amount of soots 
adhering to **** increases, in order to maintain the consistency of a deposition soot at homogeneity, it is necessary to 
increase thermal power according to increase of the outer diameter of a soot base material. For this reason, the amount 
of supply to the burner of fuel gas, i.e., hydrogen, and oxygen was made to increase gradually conventionally. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order to acquire the big fire force, the cross section of the fuel 
gas diffuser of a burner must be enlarged, and supply of a lot of fuel gas must be secured. This is because a diffuser is 
resisting, and it can become, or it blows off in the shape of a turbulent flow that fuel gas cannot flow easily and a good 
flame cannot be formed, if the rate of flow tends to be raised without enlarging the cross section of a fuel gas diffuser 
and it is going to acquire the big fire force. 

[0005] When thermal power is extracted in the early phase where a soot base material is thin, the blowdown rate of 
flow becomes low too much, and it becomes impossible however, to give the vigor which reaches a soot base material 
at a flame only by enlarging the cross section of a fuel gas diffuser. Moreover, the futility of the hydrogen which is fuel 
gas, and oxygen also becomes large. 
[0006] 

[Means for Solving the Problem] This invention offers the manufacture approach of the soot base material for optical 
fibers which solved the above technical problems. 

[0007] In this invention, the quartz-glass raw material made to evaporate is blown into a flame. When making a soot 
generate, spraying it on **** and manufacturing the soot base material for optical fibers by the flame hydrolysis 
reaction The multiplex tubing burner which has the diffuser of hydrogen, oxygen, and an argon in the shape of a layer 
around a quartz-glass raw material diffuser is arranged to a core. The compound burner which has arranged to 
multiplex the annular burner which opens spacing into an annular hydrogen diffuser and has the oxygen diffuser of the 
shape of much capillary to the perimeter is used. 

[0008] And while a soot base material is thin, make a soot deposit with a multiplex tubing burner and an inside annular 
burner, and light an outside annular burner one by one in the place where the soot base material grew up to be a 
predetermined size, the flow rate of hydrogen and oxygen is made to increase gradually along with growth of a soot 
base material, and it is made for the skin temperature of a soot base material not to fall. 
[0009] 

[Function] By this approach, since it not only can strengthen a flame simply, but the size of a flame itself can be 
enlarged according to the size of a soot base material, deposition of an effective soot is attained. Because, it is required 
to make [ many ] the soot which surrounds a soot style by the flame, makes low relatively temperature by the side of a 
soot base material, and faces to a soot base material, since deposition of a soot advances according to heat migration 
(thermostat HORESHISU), and it is effective in raising the deposition effectiveness of a soot that a flame can be made 
thick as a soot base material becomes thick. 
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[0010] 

[Exatnple] Hereafter, the example of this invention is explained to a detail with reference to a drawing. The cross 
section of the diffuser of the compound burner used for this example at drawing 1 is shown. This compound burner 1 1 
has in a core the multiplex tubing burner 12 which formed the hydrogen diffuser 2 annular to concentric circular, the 
argon diffuser 3, the oxygen diffuser 4, and the argon diffuser 5 in the perimeter of the main quartz-glass raw material 
diffuser 1 one by one, and forms the annular burners 13 and 14 in that perimeter further at a duplex. The annular 
burners 13 and 14 of a duplex are the structures which opened spacing in the hoop direction and formed the oxygen 
diffusers 8 and 9 of the shape of much capillary in the annular hydrogen diffuser 6 and 7, respectively. 
[001 1] In addition, if the oxygen which blows off from the annular burners 13 and 14 connects a focus with the 
location of 20cm from a burner end face, it will be a target most efficiently in the location, (soot base material) Since it 
can heat, it is desirable. 

[0012] The gas supply system to the manufacture approach of a soot base material and the compound burner 1 1 which 
used the above-mentioned compound burner 1 1 for drawing 2 is shown typically. **** 15 which consists of quartz 
glass is set to an engine lathe, and it is made to reciprocate in the direction of an axis, rotating an axis as a core. In this 
case, although the compound burner 1 1 is immobilization, you may make it make the compound burner 1 1 reciprocate 
without making **** 15 reciprocate. A burner is lit and it is SiC14. If it blows in, a soot (powder of Si02) will arise, 
this will adhere to **** 15, and the soot base material 16 will grow. 

[0013] When SiC14 (tetrachlorosilane) of a liquid is put in and heated in the raw material generator 17, it maintains at 
constant temperature and argon gas is passed, it is proportional to vapor pressure and is gas SiC14. It is obtained. In the 
quartz-glass raw material diffuser 1 based on burners, it is this SiC14. It is supplied with argon gas. The flow rate is 
controlled by rate-controller Ar-1. 

[0014] The argon with which the oxygen from which the argon with which the hydrogen controlled by rate-controller 
H2-2 was controlled by rate-controller Ar-3 by the argon diffuser 3 was controlled by rate-controller 02-4 by the 
oxygen diffuser 4 was controlled by rate-controller Ar-5 by the argon diffuser 5 is supplied to the hydrogen diffuser 2 
of the multiplex tubing burner 12, respectively. 

[0015] Moreover, the oxygen from which the hydrogen controlled by rate-controller H2-6 was controlled by rate- 
controller 02-8 by the oxygen diffuser 8 is supplied to the hydrogen diffuser 6 of the inside annular burner 13, 
respectively. The oxygen from which the hydrogen controlled by rate-controller H2-7 was controlled by rate-controller 
02-9 by the oxygen diffuser 9 is similarly supplied to the hydrogen diffuser 7 of the outside annular burner 14, 
respectively. 

[0016] The multiplex tubing burner 12 and the inside annular burner 13 of this compound burner 1 1 are auxiliary 
burners lit when it grows up to be a size to constitute the burner of Maine and predetermined [ burner / outside / 14 / 
annular ] in the soot base material 16. 

[0017] Next, synthetic conditions are explained. The raw material generator 17 is kept at 55 degrees C, argon gas is 
passed 1 .5 SLM (a part for liter/in reference condition), and it is SiC14. Gas was supplied to the main quartz-glass raw 
material diffuser 1 . In the hydrogen diffuser 2 of the multiplex tubing burner 12, they are [ hydrogen / diffusers / 3 and 
5/22 SLM sink and / argon ] 2 SLM and 5 SLM about an argon in oxygen to 20 SLM and the oxygen diffuser 4, 
respectively. It passed. Moreover, in the hydrogen diffuser 6 of the inside annular burner 13, it is 7.5 SLM about 
oxygen to 20 SLM and the oxygen diffuser 8 in hydrogen. It passed. 

[0018] **** 15 is the outer diameter phi of 15mm. Ge02 It is dope quartz glass, and while rotating this by lOOrpm, it 
was made to reciprocate by part for 200mm/. Distance of a burner tip and **** 15 was set to 200 mm. 
[0019] The soot was made to adhere to the periphery of **** 15 the above condition, and the outside annular burner 14 
was lit in the place where the outer diameter of a soot became 40mm. The flow rate of the hydrogen and oxygen at the 
time of ignition is hydrogen =20SLM and oxygen =7.5 SLM. It carried out and the flow rate was increased for every 
round trip, the flow rate of hydrogen and oxygen - hydrogen / oxygen =1 / 0.375 maintaining - final - hydrogen 
=80SLM and oxygen =30SLM up to - it was made to increase The soot outer diameter in a culmination was 120 mm. 
[0020] Thus, the obtained soot base material is heated at 1600 degrees C under the ambient atmosphere of helium and 
chlorine, the transparent glass base material for optical fibers is obtained, and it is an outer diameter 125 about this 
further, mum Wire drawing was carried out and the optical fiber was obtained. This optical fiber was what has a 
predetermined transmission characteristic. 

[0021] Next, the multiplex tubing burner 12 manufactured the soot base material using the burner which presupposed 
that it is the same as said example, lost the batch between the inside annular burner 13 and the outside annular burner 
14, that is, enlarged the cross-sectional area of a fuel gas diffuser simply for the comparison. With this approach, it is 
hydrogen 40SLM about the flow rate of the hydrogen and oxygen of an annular burner. The following and oxygen 15 
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SLM When it was made below, the flame became weaker and the flame style which heats **** enough was not able to 
- be obtained. 

[0022] For this reason, an early phase to an annular burner is the oxygen 15 more than hydrogen 40 SLM. If it is made 
such a flow rate, although it is necessary to make it the flow rate more than SLM, and the flame which stabilizes and 
blows off will be obtained, heating of**** becomes strong too much. Consequently, when the consistency of the soot 
layer near * *** became high too much and the rarefaction of the soot base material was carried out, the transmission 
characteristic of the optical fiber with which dehydration by chlorine gas was not fully performed, but was obtained 
was lower than the value usually acquired. Moreover, since the flow rate of an early phase to hydrogen and oxygen is 
large, the futility of fuel gas is large. 

[0023] In addition, although said example explained the case where the annular burner section was a duplex, this is 
good as for more than Mie. Also in more than Mie, the outer diameter of a soot base material should just light from the 
inside annular burner to the outside annular burner one by one as it becomes large. Moreover, drawing 3 shows what 
made the rectangle the outside configuration of the outside annular burner 14. in this case - if - this compound burner 
- OVD -- what is necessary is to see the oxygen diffuser 9 in drawing of the annular burner 14, as shown in this 
drawing if it is used for law, and just to prepare up and down, and if it is used for a vacuum arc heating decarbonizing 
process, the oxygen diffuser 9 is the same spacing also as right and left, and should just carry out same number ****** 
etc. Thus, the word annular "burner" means that it is the burner which is surrounding the multiplex tubing burner to the 
hoop direction, and contains not only a circle configuration like drawin g 1 but the thing of the shape of a rectangle like 
drawing.! . So, an outside configuration can also consider as an annular rectangle-like burner similarly about the inside 
annular burner 13. 
[0024] 

[Effect of the Invention] According to this invention, a soot is made to deposit by the burner of Maine which consists 
of a multiplex tubing burner and an inside annular burner in an early phase, as explained above. Since an outside 
annular burner is lit one by one in the place where the soot base material grew up to be a predetermined size and the 
flow rate of hydrogen and oxygen is made to increase gradually according to growth of a soot base material While the 
deposition effectiveness of a soot is good and being able to manufacture the soot base material of a major diameter 
efficiently, there is an advantage with which there is also little amount of the fuel gas used, and it can be managed. 
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